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Periodontal disease is an urgent problem of modern dentistry and is the second most common after caries. In
modern periodontology, importance is given to agents that stimulate the regenerative potential of periodontal tis-
sues, especially bone tissue. Our study aimed to determine the morphological changes features in periodontal com-
ponents in the acute periodontitis modeling and its correction using stem cells. Acute periodontitis was simulated
by introducing lipopolysaccharide into gum tissue in 40 microliters (1 mg/ml) every other day for 14 days. Stem cells
were injected into the gums in a single injection at 1 million cells per 1 kg of body weight. Studies have shown that
the use of correction methods with human mesenchymal stem cells and rat muscle stem cells had a positive effect
on the simulated pathological process. The morphological changes characteristic of periodontitis were gradually
reduced; namely, the normal blood supply to the tissues was restored, the arteries were less full-blooded, and the

tonus of their walls decreased. The following conclusions were established:

1. In the experimental acute periodontitis reproduction, there are destructive changes in the epithelium and con-
nective tissue stroma, impaired blood flow, and an inflammatory reaction in the gum tissue.

2. The use of correction methods with human mesenchymal stem cells and rat muscle stem cells had a positive

effect on the course of the simulated pathological process.

Key words: acute experimental periodontitis, stem cells, regeneration.

Relationship of the publication with the planned
research works. The work is a fragment of the planned
research of I. Horbachevsky Ternopil National Medical
University Ministry of Health of Ukraine «Development
and application of new methods of diagnosis, preven-
tion and treatment of dental and periodontal diseases in
people of all ages,» Neo state registration 0120U104149.

Introduction. Periodontal disease is an urgent prob-
lem in modern dentistry and is the second most com-
mon after caries [1, 2, 3]. The current knowledge level
allows us to consider the periodontal disease etiopatho-
genesis as a multifactorial model, including microbial
invasion (bacterial periodontal pathogens), the inad-
equate protective immune system response, and the
impact of negative local factors on the oral cavity [4, 5].

In current conditions, due to the deteriorating en-
vironmental situation, malnutrition, and chronic stress,
the development and course of inflammatory periodon-
tal disease in different age groups have become medical
and social significance [2]. The urgency and importance
of the problem are determined by the steady increase
in morbidity, untimeliness of early diagnosis, refractory
process course, significant difficulties in achieving sus-
tainable remission, and close connection with the gen-
eral human body condition, etc. [6].

In modern periodontology, importance is given to
the agents that stimulate the regenerative potential of
periodontal tissues, especially bone [7, 8, 9]. Given this,
the growing study importance of mesenchymal stem
cells for the periodontal disease treatment. Such treat-
ments are promising for more effective recovery of lost
bone tissue in various diseases, especially periodontal
tissues [10, 11].

The aim is to determine the morphological changes
features in the periodontium components in the acute

periodontitis modeling and its correction using stem
cells.

Object and methods of research. The study was per-
formed on white outbred male rats weighing 180-200
g, obtained from the TNMU vivarium, by the require-
ments of the “Rules of work with experimental animals”
[12]. The animals were on a complete vivarium diet with
free access to water. The effectiveness of stem cell cor-
rection was studied in a periodontitis model caused by
introducing lipopolysaccharide (LPS) into the gum tissue
of 40 microliters (1 mg/ml) every other day for 14 days.
On days 1, 7, 14, and 21 after the last LPS administra-
tion, rats were decapitated under thiopental anesthesia
(50 mg/kg). Animals were divided into four groups: | —
animals without simulated pathology (10 animals); Il —
animals with simulated acute periodontitis (10 animals);
Il = animals with periodontitis, which were corrected
using human mesenchymal stem cells (10 animals); IV —
animals with periodontitis, which were corrected using
rat muscle stem cells (10 animals). In total, 40 animals
were used.

Material for histological examination was obtained
on the 1st, 7th, 14th, and 21st days after the animals’
removal from the experiment by decapitation under
thiopental anesthesia. The material for morphological
studies was periodontal tissues.

The material was fixed in a 10% solution of buffered
neutral formalin for histological examination. Further
histological preparations were performed according to
generally accepted methods [13]. For cytological ex-
amination, smears we Obtaining MSCs was performed
in pregnant females approximately on the 21-24th day
of pregnancy. After euthanasia using thiopental, um-
bilical cords were removed from the isolated fetus and
washed from the blood with sterile HBSS buffer solution
with the addition of 1% penicillin-streptomycin. Next,
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Figure 1 — Histological periodontium structure of an intact rat.
Staining with hematoxylin and eosin. Mag.: x140.
Marking: 1 —tooth tissue (cement), 2 — periodontal ligament,
3 - bone of the alveolar process of the jaw.

the enzyme method dissociated the cell mass and ob-
tained viable MSCs. Cultivation was carried out in a CO,
incubator at a temperature of 37 C and a CO, concen-
tration of 5%. The conditioned medium was selected to
introduce MSC from a culture vial with 90% MSC con-
fluent, and the cells were washed with an HBSS buffer
solution (Gibco).re stained according to Romanovsky-
Gimza. For photo documentation, histological images
were displayed on a computer monitor using a Nicon
eclipse C microscope and a Digital Camera SCMOS using
ToupWiev software at various magnifications. Tryple en-
zyme preparation (Gibco) was used to detach the cells
from the culture vial bottom and incubated for 5 min
at 37°C. The dissociating solution action was neutralized
with a conditioned medium. Next, the cell suspension
was transferred into a centrifuge tube and precipitated
MSC for 8 min at 1700 rev/min. Next, the precipitate
was dissolved in saline, and the resulting cell suspen-
sion was filtered through a sieve with a pore 100 um
diameter and counted the isolated cells number using
a hemocytometer using a vital dye — trypan blue. Rats
were injected with stem cells into the gums at a single
injection of 1 million cells per kg of body weight.

Figure 3 — Histological structure of rat periodontium after seven
days of periodontitis modeling. Staining with hematoxylin and
eosin. Mag.: x140. Marking: 1 — tooth tissue, 2 — formation of
the periodontal pocket, 3 — submucosal edema, 4- edema and
thickening of the periodontal ligament, 5 — polymorphocellular

inflammatory infiltrate.

Figure 2 — Histological periodontium structure of an intact rat.
Staining with hematoxylin and eosin. Mag.: x120.
Marking: 1 — bone of the alveolar jaw process, 2 — intraosseous
vessels, 3 — vessels of the soft periodontium tissues.

Research results and their discussion. In the analy-
sis of histological sections made from pieces are taken
from the oral cavity of rats intact and control groups
and which were complex that included a tooth and sur-
rounding tissues, a typical periodontal structure was
found. The structure of such a complex is characterized
by the presence of the tooth (cement, pulp chamber,
and the pulp itself, represented by vessels and nerves),
periodontal ligament (loose connective tissue perme-
ated with collagen and elastic fibers), alveolar jaw bone
and gingival mucosa (fig. 1).

The vascular bed is represented by small arteries
and arterioles and individual structural components
that are part of the hemomicrocirculatory tract. In the
lumen of blood vessels, sometimes there are small clus-
ters of blood cells (fig. 2).

In the periodontitis modeling on the 7th day of the
experiment, mainly in soft tissues, clear inflammation
signs were detected (fig. 3).

They were manifested primarily by dilation of blood
vessels and their plethora, edema of both epithelium
and subepithelial connective tissue, and the periodon-
tal ligament, the thickness of which almost doubled. The
gingival sulcus deepened and widened, forming a peri-
odontal pocket. Focal polymorphocellular inflammatory
infiltrates were observed in the periodontal ligament,

Figure 4 — Histological structure of rat periodontium after seven
days of periodontitis modeling. Staining with hematoxylin and
eosin. Mag.: x180. Marking: 1 — bone of the alveolar jaw process,
2 — polymorphic cellular inflammatory infiltrate with bone tissue
destruction, 3 — inflammatory lymphocytic leukocyte roller.
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Figure 5 — Histological structure of rat periodontitis after 14 days of
periodontitis modeling. Staining with hematoxylin and eosin. Mag.:
x140. Marking: 1 — bone of the alveolar jaw process, 2 — acanthosis
of the epithelium, 3 — connective tissue growth.
especially in part directly adjacent to the gingival pock-
et. Infiltrates were sometimes found in the bone thick-
ness of the alveolar jaw process with the formation of
lympho-leukocyte roller around them and the destruc-
tion of bone tissue itself (fig. 4).

As the process progressed, the inflammatory mani-
festations intensified with the layering of destructive
processes on them and the simultaneous development
of compensatory changes. Destructive changes were
manifested by a further detachment of the periodon-
tal ligament, deepening of the periodontal pocket, and
focal v alveolar bone resorption. In the epithelium,
there were changes of dystrophic nature, which were
manifested by its thinning of the oral cavity side, a de-
crease in cell size, and pyknosis of their nuclei. Com-
pensatory manifestations were characterized by the
granulation tissue growth in the gums with acanthosis
foci of the epithelium with its thickening near the tooth
and increasing its papillae size, which deepens into the
underlying connective tissue as a result of proliferation.
At the same time, there was an increase in connective
tissue (fig. 5-6).

Asforblood vessels, as the simulated pathology dura-
tion, the walls of their arteries thickened, and the lumen
narrowed. Thickening of the artery walls occurred both
due to edema and hypertrophy of the smooth muscle

Figure 7 — Histological structure of rat periodontitis after 21 days of
periodontitis modeling. Staining with hematoxylin and eosin.
Mag.: x 180. Marking: 1 — artery with a thickened wall and
narrowed lumen and fibrous adventitia, 2 — perivascular edema.

Figure 6 — Histological structure of rat periodontium after 21 days of
periodontitis modeling. Staining with hematoxylin and eosin. Mag.:
x140. Marking: 1 — bone of the alveolar jaw process, 2 — resorption

of the compact cortical part of the alveolar bone by osteoclasts,

3 — the spongy part destruction of the alveolar bone at the site

of polymorphic cell infiltrates, 4 — tooth tissue, 5 — periodontal

ligament.

cells, which was confirmed by an increase in their size.
Such changes in the arteries aim to reduce the hemody-
namic load on the hemomicrocirculatory tract. However,
hemodynamic disorders led to the perivascular edema
development, which was accompanied by thickening of
the vessels’ adventitia due to its defibering (fig. 7).

Occasionally there were arteries with particularly
thickened walls, which resembled arteries of the “clos-
ing type,” which indicates their dynamic functional
load under different hemodynamics conditions (fig. 8).
Such arteries were characterized by subintimal located
smooth muscle bundles of the longitudinal direction,
i.e., the so-called “polypoid cushions,” which can have
a particularly intense effect on the speed and volume
of blood flow (fig. 8). It was possible to distinguish the
bundles of longitudinal smooth muscle by the rounded
shape of their nuclei sections. In a circular arrangement
of fibers, their nuclei have a spindle-shaped form.

The use of correction methods using human mes-
enchymal stem cells positively affected the simulated
pathological process course. The morphological changes
that were characteristic of periodontitis were gradually
reduced. That is, the standard blood supply to the tis-
sues was restored. The arteries were less full-blooded,

Figure 8 — Histological structure of rat periodontium after 21 days of
periodontitis modeling. Staining with hematoxylin and eosin.
Mag.: x 140. Marking: 1 — artery with a thickened wall and a
narrowed lumen and a longitudinal bundle of subintimal located
smooth muscle.
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Figure 9 — Histological structure of rat periodontium after 14 days
of application of rat mesenchymal stem cells on the background of
modeling periodontitis. Staining with hematoxylin and eosin. Mag.:
x 140. Marking: 1 — epithelium with partially preserved phenomena

of acanthosis, 2 — connective tissue, 3 — periodontal ligament, 4 —

tooth tissue.

and their walls’ tonus decreased. As a result, the tissue
swelling gradually reduced, acquiring its original size.
The areas of polymorphonuclear infiltration decreased
and gradually disappeared. Due to osteoblasts, the bone
structure of the alveolar jaw process was restored. The
periodontal pocket size decreased, and even they closed
entirely due to complete adhesion of the mucous gums
membrane to the tooth, which rose its surface (fig. 9).

By the 21st day, the morphological organization of
the structural periodontium components was more fully
restored. Due to hyperplasia, the mucosa crawls on the
tooth, often completely reducing periodontal pockets
(fig. 10).

Conclusions.

In the experimental acute periodontitis reproduc-
tion, there are destructive epithelium changes and con-
nective tissue stroma, impaired blood flow, there is an
inflammatory reaction in the gum tissue.

Figure 10 - Histological rat periodontitis structure after 21 days of
human mesenchymal stem cells use in the background of modeling
periodontitis. Staining with hematoxylin and eosin. Mag.: x140.
Marking: 1 — completely restored epithelium structure of the
gingival mucosa, 2 — moderately pronounced connective tissue,

3 —the normal type of periodontal ligament, 4 — tooth tissue.

The use of correction methods by human mesen-
chymal stem cells had a positive effect on the simulated
pathological process: gradually reduced the morpho-
logical changes characteristic of periodontitis, restored
normal blood supply to tissues, gradually decreased tis-
sue edema, decreased and gradually disappeared fields
of polymorphic cell infiltration. Due to osteoblasts, the
bone structure of the alveolar jaw process was restored.
The periodontal pocket size decreased, and in some
cases, they closed completely due to complete adhesion
of the mucous gums membrane to the tooth, which rose
up by its surface.

Prospects for further research. In the future, it is
planned to study the indicators of specific and nonspe-
cific organism resistance in animals with acute peri-
odontitis and stem cell correction.
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3MIHU CTPYKTYPU KOMMNOHEHTIB MAPOAOHTA NMPU MOAE/IIOBAHHI FOCTPOIrO MAPOAOHTUTY VY LLYPIB
TA MOrO KOPEKL|IT CTOBEYPOBUMMU KNITUHAMMU

Birynak I. T., Kniw, I. M.

Pe3stome. MeTol0 HaWoro gocnigKeHHa 6yno BU3HaYeHHA ocobnmBocTen MOPGHONOTiYHNX 3MiH KOMMOHEHTIB
NMapogoHTY MpU 3MOLENbOBAHOMY TFOCTPOMY MepPiOAOHTUTI Ta MOro KopeKuis CTOBOYPOBUMM KAITUHaAMMU.
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MpoaHanizoBaHO pe3yabTaTH riCTONOTNYHOMO AOCNIAKEHHA TKAHWH MAPOAOHTY TBapUH 3 FOCTPUM eKCnepuMeHTaslb-
HUM NAPOAOHTUTOM, AKUIA KOPUTYBAM 33 OMOMOTO Me3eHXiMaslbHUX CTOBOYPOBUX KNITUH NOAMHU. 3aNeXHO Bif,
NiKyBaHHA TBAPWH NoAainnau Ha 4 rpynu: 1 rpyna — TBapuHn 6e3 naTtonorii (iHTakTHi); 2-1 — TBApUHMU 3 3MOAE/bO-
BaHWM FOCTPUM NAPOAOHTUTOM; 3 — TBAPUHW 3 MAPOLOHTUTOM, KOPUTOBAHMM MeE3eHXiMaslbHUMMK CTOBOYPOBUMM
KNiTMHamK. MaTepian ana ricToNoriyHoOro AoCNiAXKeHHA oTpumyBann Ha 1-wy, 7-my, 14-1y Ta 21-wy Aobu nicna
BMBEAEHHA TBAapUH 3 eKcnepumeHTy. MaTtepianom ana mopdonoriyHux focnigKeHb 6ynm TKaHWH NapogoHTa. na
LMTONOMIYHOIO AOCAIAMKEHHA Ma3KKu BiabUTKK dpapbyBann 3a PomaHoBCbKMM-TiM30t0. Ana GOToAOKYMeHTal,ii 30-
OparkeHHs 3 riCTONOTIYHUX NpenapaTiB BUBOAMIM Ha MOHITOp Komn'toTepa 3a gonomoroto Mikpockona Nicon eclipse
C 1a umudposoi Bigeokamepwm (Digital Camera SCMOS) 3a Jonomoroto nporpamHoro 3abesneyeHHs ToupWiev. 3a pe-
3y/bTaTaMM JOCNIAKEHHA BCTAHOB/IEHO, WO NPU eKCNepUMEHTaIbHOMY MOAENOBAHHI FOCTPOro NepiogoHTUTy Byan
NPUCYTHI AECTPYKTUBHI 3MiHW B eniTenii Ta CTPOMIi CNOAYYHOI TKAHMHK, NOPYLUEHHA KPOBOTOKY, 3anasibHa peakLia B
TKaHUWHI AceH. KopeKLuia me3eHximanbHUMKU CTOBOYPOBMMM KNITUHAMM MO3UTUBHO BMNIMBAE Ha nepebir amoaenbo-
BaHOro nartonoriyHoro npouecy. MopdonoriyHi 3miHM, XapakTepHi A4NA NAapOAOHTUTY, NOCTYNOBO 3MEHLLYBaINCS,
TO6TO BiAHOBNOBANIOCA HOPMaA/IbHE KPOBOMOCTAaYaHHA TKAHWUH, apTepii 6y1M MeHLI NOBHOKPOBHMMM, TOHYC iX CTIHOK
3HUKyBaBCA. BHacnigoK Lboro HabpsaK TKAHMH NOCTYNOBO 3MeHLUYBaBcA, HabyBaouM NoYaTKoBUX po3mipis. Mona
nonimopdHo-aaepHoi iHPiNbTpaLii 3meHwWwyBanMca i NOCTynoBo 3HMKanu. OcteobnacT CNpUANM BifHOBNEHHIO
KiCTKOBOI CTPYKTYPU a/NbBEONIAPHOIO BiAPOCTKA wenenu. Po3mip napofoHTaNbHOI KULWEHI 3MEHLUMBCA, @ Ha OKpe-
MUX AiNAHKaX BiH MOBHICTIO 3aKPUBCA B Pe3yabTaTi MOBHOMO 34YenieHHA C/IM30B0T 060N0HKM fAceH i3 3ybom, AKui
niaHIMaBCs MOro NOBEPXHE AOTopW.
KntouoBi cnoBa: roctpuii eKcnepumeHTanbHUI NepiogoHTUT, CTOBOYPOBI KNiTUHU, pereHepal,is.

CHANGES IN THE STRUCTURE OF PERIODONTAL COMPONENTS IN THE MODELING OF ACUTE PERIODONTITIS
IN RATS AND ITS CORRECTION BY STEM CELLS

Biguliak H. T., Klishch I. M.

Abstract. The aim of our research was to study peculiar features of morphological changes in the components
of the periodontium in the modelled acute periodontitis and its correction by stem cells. The results of histological
study of periodontal tissues of the animals with acute experimental periodontitis, which was corrected using human
mesenchymal stem cells were analysed. Depending on the treatment, the animals were divided into 4 groups: the
1%t group — the animals without pathology (intact); the 2" — the animals with modelled acute periodontitis; the 3 —
the animals with periodontitis corrected by human mesenchymal stem cells. The material for histological study was
obtained on the 1%, 7", 14" and 215 days after taking the animals out of the experiment. Periodontal tissues of the
animals were used as the material for morphological studies. For photo documentation, the images of histological
specimens were displayed on a computer monitor using a Nicon Eclipse C microscope and a SCMOS Digital Camera
by means of ToupWieuv. In the experimental modelling of acute periodontitis the destructive changes in the epithe-
lium and connective tissue stroma, impaired blood flow, inflammatory response in the gum tissue were present. Ac-
cording to the results of the research, it was established that correction by human mesenchymal stem cells positive
effect on a course of the modeled pathological process. The morphological changes characteristic of periodontitis
gradually reduced, i.e. the normal blood supply to the tissues restored, the arteries were less full-blooded, the tone
of their walls decreased. Consequently, the swelling of the tissues gradually decreased becoming of original size.
The polymorphonuclear infiltration fields decreased and gradually disappeared. Osteoblasts promoted restoration
of the bone structure of the jaw alveolar process. The size of the periodontal pocket decreased, and in some areas
it fully closed as a result of complete adhesion of the mucous membrane of the gums to the tooth, which rose on
its surface upwards.

Key words: acute experimental periodontitis, stem cells, regeneration.
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3MIHU CTPYKTYPU KOMMOHEHTIB MAPOAOHTA NPU MOAENKOBAHHI TOCTPOIO
NAPOAOHTUTY Y LLYPIB TA UOIro KOPEKLII CTOBBYPOBUMMU KNITUHAMMU

TepHONiNbCbKMUI HALiOHANbHUI MeaudHUiA yHiBepcuteT imeHi I.Al. Topb6aueBcbKkoro MO3 YKkpaiHu
(m. TepHoRinb, YKpaiHa)
bigulyak@tdmu.edu.ua

3ax80pHOBAHHA NAPOOOHMA € AKMYAIbHO MPOobemMoro cy4acHoi cmomamosoeii ma 3a yacmomoto nocioarome
Oopyze micue nicaa kapiecy. Y cyyacHili napodoHmosnozii saxcause 3Ha4YeHHA 8i0800UMbCA 3ACMOCY8AHHI0 3acobis,
Wo cmumysnme pe2eHepamopHuli MomeHyian MKaHUH napodoHma, ocobauso Kicmkosoi mkaHuHu. Memoto
Hawoz20 00cnidueHHA byno susHayumu ocobausocmi mMopghonoiYHUX 3MiH Y KOMMIOHEHMAxX NapodoHma npu
MOO0esn8aHHi 20cmpo2o napodoHmMumy ma (io20 KOpeKuii 3 8UKOPUCMAHHAM cmosbyposux KaimuH. focmpuli
napodoHmMum MoOesnosanu yeedeHHAM ainononicaxapudy 8 MKaHUHU AceH no 40 mikponimpis (1me/mn) uepes
OdeHb npomsazom 14-mu 0i6. Cmosbyposi KnimuHu y8odusu 8 GinAHKY ACeH PAa30801t0 iH EKYIEI 3 pO3PAXYHKY 1 MaH
KaimuH Ha 1 K2 macu mina. Y pe3yasmami nposedeHux 00CnioHeHb 8CMAHOB/EHO, WO 30CMOCY8AHHA Memodig
KOpeKyil 3 BUKOPUCMAHHAM Me3eHXiManbHUxX cmogbyposux KaimuH AOUHU, @ MAKOoX M’A308Ux cmosbyposux
KAIMuH wypa masao nozumusHuli enaue Ha nepebiz M00esnb08aHO20 NAMos02iYHO20 fpoyecy. Mocmynogo
pedykysanuca mi MopgonociyHi 3miHu, Aki 6yau xapakmepHUMu 0714 NAPOOOHMUMY, a came 8iOHOB/1H8AMN0CA
HOPMGasibHe Kpo80ONOCMAYaHHA MKAHUH, apmepii 6yau MeHW no8HOKPOBHUMU, 3HUXY8ABCA MOHYC iX CMIHOK. byno

8CMAHOB/1EHO MAKIi BUCHOBKU':

1. Mpu eKcnepumeHmManbHOMY 8i0MmeBopeHHi 20cmpo2o NapodoHMUMy MarMmMe Micue 0ecmpyKmugHi 3miHU
enimenito ma Ccrony4YyHOMKAHUHHOI CMPOMU, MOPYUWEHHA KPOBOM/AUHY, CIOCMEPI2AEMbCA 3arnasnbHA PEakyis 6

MKAHUHI SICEH.

2. 3acmocysaHHA Memo0ie KopeKuyii 3 8UKOPUCMAHHAM Me3eHXiMaabHUX cmosbyposux KaimuH A0UHU, d
MAaKOX M’A308UX CMOBBYPOBUX KAIMUH Wypa Maso no3umusHuli 8rnaus Ha nepebie Modesnbo8aHO20 MamMos02iyHo20

npouyecy.

Knrouoei cnosa: 2cocmpuli ekcriepumeHmansHull napodoHmMum, cmosbyposi KnimuHu, pe2eHepay,s.

38’A30K ny6niKaujii 3 n1aHOBMMM HayKOBO-40CNiIA-
HUMMK pobotamu. PoboTa € pparmeHTom nnaHosoi HAP
TepHOMINbCbKOrO HALOHANbHOIO MEeOMYHOro YHiBep-
cuteTy imeHi I.A. Topbayescbkoro MO3 YkpaiHu «Po3s-
pobKa Ta 3acTOCyBaHHA HOBWMX METOAiB [AiarHOCTUKM,
npodinakTMKM Ta NiKyBaHHA 3axBOPtoBaHb 3ybiB Ta na-
poaoHTa y ocib pisHoro Biky», No aeprkaBHOI peecTpauii
0120U104149.

Bctyn. 3axBoptoBaHHA MApPOAOHTA € aKTyaslbHO
npo6a1emoto cy4acHOI CTOMaTOANOrii Ta 3@ YacTOTO MOo-
cifgatoTb gpyre micue nicna kapiecy [1, 2, 3]. CyvacHui
piBeHb 3HaHb [A03BOMAE PO3NIAAATM eTionaToreHes 3a-
XBOPIOBAHb MapOAOHTa AK MyNbTUGAKTOPHY MOAEb, L0
BK/IIOYAE HAABHICTb MiKpObHOI iHBa3ii (baKTepiltHi napo-
[OOHTOMATOreHK), HeaZleKBaTHY 3aXMCHY peakLito iMyHHOT
CUCTEMM, BMNIMB HEFATUBHUX MiCLLEBUX PaAKTOPIB NOPOXK-
HUHU poTa [4, 5].

B cyyacHMX ymoBax, BHAC/NiAOK NOTipLWEHHA eKONoriy-
HOI CUTYaLii, HepaLiOHaNbHOrO Xap4yBaHHA, XPOHIYHOIO
CTpecy po3BMTOK Ta nepebir 3amasbHMX 3aXBOPHOBAHb
NapoAoHTa B Pi3HMX BIKOBMX rpynax HaceseHHA Habysa-
H0Tb HE Ti/IbKN MeZIMYHOI, a 1 colianbHOi 3Ha4YMMocTi [2].
AKTyanbHICTb Ta BasK/IMBICTb Npobsemu BU3HAYAETbCA
HEeYXUbHUM 3POCTAHHAM 3aXBOPHOBAHOCTI, HECBOEYAC-
HICTIO paHHbOI AiarHOCTUKK, pedpakTepHUm nepebirom
npouecy, 3HAYHUMMN TPYAHOLLAMW B AOCATHEHHI CTiliKOl
pemicii, HafBHICTIO TiCHOro 3B’A3KY i3 3ara/ibHUM CTaHOM
opraHiamy ntoguHu Towo [6].

Y cyyacHii napoaoHToNOrii BaXK/MBE 3HAYEHHA BiA-
BOAMTLCA 3aCTOCYBAHHIO 3ac06iB, WO CTUMY/IOIOTL pe-
reHepaToOpHUIN NOTeHLian TKAaHWH MapoAoHTa, ocobau-
BO KiCTKOBOI TKaHWHW [7, 8, 9]. BpaxoBytoun Lge, 3pocTae
BaXK/IMBICTb OOC/IAKEHHA CaMe Me3eHXiMaNbHUX CTOB-
OypoBUX KANITUH ANAA NiKyBaHHA MaTo/Orii NapoAoHTa.

Taki meToam NiKyBaHHA € NepPCnekTUBHUMK Ansa 6inbl
edeKTMBHOro BigHOB/IEHHA BTPAYeHOI KiCTKOBOI TKAHWUHM
Npw pisHUX 3aXBOPIOBAHHA, 0COBNMBO TKAHWH NapoAOHTa
[10, 11].

MeTa — BU3HaunTM 0c06,1MBOCTi MOPPONOTIYHMX 3MiH
Y KOMMOHEHTax NapofoHTa NpuU MOAENIOBAHHI FOCTPOro
NapoAOHTUTY Ta MOro KOPEeKLii 3 BUKOPUCTaHHAM CTOBOY-
POBUX KNITUH.

O6’eKT i meTogu pocnig»KeHHA. JocnioKeHHs npo-
BOAMAWN Ha Binnx 6e3MopoAHMX LLypax-CamLUAX Maco
Tina 180-200 r, oTpumaHux 3 BiBapito THMY, BignosigHo
40 Bumor «Mpasun npoBeaeHHA PO6IT 3 BUKOPUCTAHHAM
eKCrnepuMeHTaIbHUX TBapuH» [12]. TBapuHM 3Haxo4UAu-
CA Ha NOBHOLHHOMY paL,iOHi BiBapitO 3 BiALHUM [OCTY-
nom Ao Boam. EQeKTMBHICTb KOpeKL,ii 3 BUKOPUCTAHHAM
CTOBOYPOBMX KNITUH BMBYANM HA MOZENI MAPOAOHTUTY,
BUK/IMKAHOrO YyBeAeHHAM ninononicaxapuay (/1NC) B
TKaHWHK AceH no 40 mikponitpis (1mr/mn) yepes aeHb
npotarom 14-t1 gi6. Yepes 1-Hy, 7, 14 i 21-Hy gobwu nicns
OCTaHHboOro yBegeHHs JIMNC wypis aekaniTyBanu nig Tio-
NeHTanoBUM Hapko3om (50 mr/Kr). TeapuH posnoginuau
Ha 4 rpynu: | — TBapuHM 6e3 3moaenboBaHoi natonorii (10
TBapuH); || — TBapUHM i3 3MOAEN1bOBAaHMM FOCTPUM Napo-
AoHTMTOM (10 TBapwH); Il — TBAPUHKM 3 NAPOLOHTUTOM,
AKMM MPOBOAUAN KOPEKL,I0 3 BUKOPUCTAHHAM Me3eHXi-
Ma/IbHUX CTOBBYPOBUX KAITUH tognHu (10 TBapuH); IV —
TBAPWHW 3 NAaPOAOHTUTOM, AKMM MPOBOAMAN KOPEKLLO i3
BMKOPUCTAHHAM M’A30BUX CTOBOYPOBUX KAITUH Liypa (10
TBapWH). 3arasiom BUKopucTaHo 40 TBapuH.

Matepian gna ricTonoriyHoro AoCNigKeHHA OTPUMY-
BaAn Ha 1-wy, 7-my, 14-1y Ta 21-wy gobu nicna suBe-
OEHHA TBAapWH 3 EKCMEePUMEHTY LUIAXOM AeKaniTauii nig,
TioneHTanoBMM Hapko3om. MaTepianom ana mopdono-
riYHMX JoCNiaxKeHb Byav TKAHWH NapPOAOHTa.
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PucyHok 1 - licronoriyHa 6yaoBa NapogoHTa iHTAaKTHOrO Liypa.
3abapB/ieHHA remaToKCUNiHOM i eo3uHoM. 36.: x140. Mo3HaueHHA:
1 - TKaHMHa 3y6a (uemeHrT), 2 — NepnoAoHTaNbHa 3B’A3Ka, 3 — KicTKa

aNbBEONAPHOrO BiAPOCTKA LWenenu.

Ona npoBeaeHHA riCTONOrYHOrO AOCNIAMKEHHA Ma-
Tepian o¢ikcyBann B 10%-my po3umHi 3abydepeHoro
HelTpanbHOro dopmaniHy. [Moganblwe MNpPoOBeAEHHA
riCTONOrYHNX MpenapatiB 3A4ilicHIOBaNOCa 3rigHO 3a-
ranbHOMPUUHATMX MeToguK [13]. [Ana uutonoriyHoro
OOCNiOKEeHHs MasKu Bigdbutkn dapbysannm 3a Poma-
HoBCbKMM-Tim3ot0. [na $oTogoKymeHTauji 306parkeH-
HA 3 TMiCTONOMYHMX MpenapaTtisB BUBOAUAM HA MOHITOP
Komn'toTepa 3a gonomorot mikpockona Nicon eclipse
C 1a umdposoi Bigeokamepu (Digital Camera SCMOS) 3a
[0MOMOroto nporpamHoro 3abesneyeHHs ToupWiev npu
Pi3HUX 36iNbLLEHHSX.

OTtpumanHa MCK npoBoanam y BariTHUX CamoK, opi-
€HTOBHO Ha 21-24-t1y noby BariTHocTi. Micna eBTaHasii 3
BMKOPUCTAHHAM TiOMEHTanNy i3 BUAINEHUX NAOAIB 3abu-
pann NynoBMHHI KaHATUKK, BigMMBanM ix Bif, KpoBi CTe-
punbHUM bydepHUm po3unHom HBSS 3 goaaBaHHAM 1%
neHiumaiHy-cTpentTomiumHy. Jani ona aucouiauii KNiTUH-
HOI MacK Ta OTPUMAHHA XuTTe3gaTtHMX MCK BMKopucto-
BYBa/ I GepPMEHTHUI meTos,. KynbTMBYBaHHSA 34iCHIOBa-
e CO, iHKyb6aTopi 3a Temnepatypu 37 CTa KOHUEHTpaLi
CO, — 5%. [ina yBeaeHHs MCK 3 KynbTypasbHOro ¢iako-
Ha 3 90% KoHbntoeHToM MCK Biabupanu KoHamMLiiHe ce-
penosuLLe i NPOMUBANUN KAITUHU BydbepHUM po34yMHOM
HBSS (Gibco). Ans BiaKpinAeHHA KNiTUH Big, AHA KyAbTy-

PucyHok 3 - licronoriuHa 6yaoBa napoAoHTa Lypa yepes 7 ai6
MOAENI0OBaHHA NAapoAoHTUTY. 3a6apBAEHHA reMaTOKCUAIHOM i
eo3uHoM. 36.:x140. Mo3HaueHHsA: 1 — TKaHUHa 3y6a, 2- popmyBaHHA
NapoAoHTaNbHOT KULWEHI, 3 — HabpAK NigcAn3oBoi, 4- HabpsAK i
NOTOBLUEHHA NePUOAOHTANIbHOI 3B’A3KK, 5 — N0NIMOPPOKNITUHHMIA
3ananbHui iHpinbTpar.

PucyHok 2 - FicronoriuyHa 6ya0Ba NnapoAoHTa iIHTaKTHOrO Wypa.
3abapBneHHA remaToKCuNiHOM i eo3uHom. 36.:x120.
MNMo3HauyeHHs: 1 — KicTKa anbBeONAPHOrO BiAPOCTKa Lienenu,

2 — BHYTPILIHbOKICTKOBI CYAUHM, 3 — CYAUHU M’ AKUX TKAHUH
napoaoHTa.
pasbHOro GBakoHy BUKOPUCTOBYBaM GepMEHTHUI npe-
napat Tryple (Gibco) Ta iHkybyBanun 5 x8 npu 37°C. [ito
OMCOLLIIOIOYOrO PO3UYMHY HEMTPanisyBasnm KOHAUULINHUM
cepegosuwem. lani KNITMHHY CyCneH3ito NnepeHoCcHImn y
ueHTpUdyKHY Npobipky i ocaarkysann MCK snpogos: 8
XB npu 1700 06/xB. [lani ocan po3umHAAMN y Gi3po3UmHI,
OTPUMaHY KAITUHHY cycneHsito NpodinsTpoByBanu Yepes
cuTo 3 Aiametpom nop 100 mMKm i nigpaxoByBanu Kinb-
KiCTb BUAINEHUX KNITMH 33 AOMOMOrol remoLMTomeTpa
3 BUKOPWUCTAHHAM BiTaIbHOrO 6apBHMKA — TPUMNAHOBOTO
CUHbOTO. LLlypam BBOAMAM CTOBOYPOBI KAITUHU B AiNAHKY
AICEH Pa30BOI0 iH EKLLiEl0 3 PO3paxyHKY 1 MH KNiTUH Ha 1

Kr Macu Tina.

Pe3ynbTati gocnigyKeHHs Ta ix obroBopeHHs. Mpu
aHanisi rictonoriyHmx 3pisis, 3p06AEHUX i3 LIMATOYKIB,
Wwo 6ynm 3abpaHi 3 POTOBOI MOPOKHUHU iHTAKTHUX Ta
KOHTPOJIbHOI FPynu LLYpPIB i SIKi ABAAAM COBOK KOMMNEKC,
LLLO BKHOYAB Y CBiM CKNaz, 3yb Ta OTOUYHOYi MO0 TKAaHUHM
6yno BcTaHOB/IEHO TMNOBY ByA0BY NapogoHTa. [Ans 6yno-
BM TAaKOTO KOMM/IEKCY XapaKTepHa HasBHiCTb camoro 3y6a
(uemeHT, nynbnosa Kamepa i cama nynbna, npeacTaBaeHa
CyAMHAMM | HepBamM), MepMOAOHTaNbHA 3B’A3KA (NyXKa
CNOJ/ly4Ha TKAaHWHA, MPOHU3aHa KOMAareHOBMMMU | enacTuy-
HUMM BOSIOKHAMM), KiCTKa a/IbBEONSIPHOIO BiAPOCTKA LLie-
nenu i cansoBa 06010HKa ficeH (puc. 1).

PucyHok 4 - licronoriuHa 6yaoBa napoAoHTa wypa yepes 7 gi6
MOZAeNtoBaHHA NapoAoHTUTY. 3a6apBneHHA remaToKCMAIHOM
i @03nHOM. 36.:x180. Mo3HaueHHA: 1 — KicTKa anbBeoONAPHOro

BiApOCTKaA wWenenu, 2 — noNiMmoppoKNITMHHUIA 3ananbHUt
iHiNbTPaAT 3 AECTPYKLiEI KICTKOBOT TKAHMHM, 3 — 3aNanbHMIA
nimdo-neiiKouUTapHUit Banmk.
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PucyHok 5 - licronoriuHa 6ygoBa napogoHTa wypa yepes 14 ai6

MmoaentoBaHHA NAapoOAOHTUTY. 3aﬁaaneHHﬂ reMaToKCUliHOM

i eo3nHoMm. 36.: x140. Mo3HaueHHs: 1 — KiCTKa anbBeoNsApHOro

BiAPOCTKA Wenenum, 2 — aKaHTO3 enitenito, 3 — po3poCTaHHA

CnOﬂy'-IHO'I'TKaHVIHVI.

KpoBOHOCHE CyAMHHE pycno npeactasieHe Api6HK-
MW apTepiaMuM i apTepionamm, a TaKOXK OKPEMMUMM CTPYK-
TYPHUMM KOMMOHEHTaMMK, AKi BXOAATb A0 CKAAZy remo-
MIKPOLIMPKYNATOPHOTO pycna. Y MNpOCBiTi CyAuH iHOoAj
3yCTPIYatOTbCA HEBEUKI CKYNYEeHHA GOPMEHUX eleMeH-
TiB KpoBi (puc. 2).

Mpy MopentoBaHHi NAapOAOHTUTY BXKe Ha 7-my goby
EeKCMePUMEHTY NEPEBAXKHO Y M AKMX TKAHUHaX BM3HaAYa-
JINCSA YiTKi O3HaKM 3anasbHOTO XapakTepy (puc. 3).

BoHuM npossnanuca, y nepuly yepry, posLMpPeHHAM
NPOCBITY KPOBOHOCHWUX CYAMH i iX NOBHOKPOB'AM, Habps-
KOM fK eniTenito, TaK i nigenitTenianbHOi CNONYYHOI TKa-
HUHU, @ TAaKOXK NEPUOAOHTA/IbHOT 3B’A3KM, TOBLUMHA AKOI
36inblIyBanacs Mmaiixke BaBidi. MornnbatoBanaca i poswun-
ptoBanaca aceHHa 6opo3Ha, GopMyHOUN NAPOSOHTANbHY
KMLIeHo. Y nepnoaoHTanbHil 38’a3ui, 0ocobnmso y Til i
YacTWHI, Wo 6esnocepefHbO NpPUAArana A0 ACEHHOI Ku-
WeHi, cnoctepirannca BOTHULLEBI NOAIMOPOOKNITUHHI
3ananbHi iIHYiINbTPaTW. IHGINBTPATK iHOA) 3ycTpiYanuca iy
TOBLL KiCTKM a/IbBEONAPHOrO BigpocTKa wWwenenu 3 gop-
MYBaHHAM [0BKOMA HUX NiMO-NeMKOLMTAPHOrO BasnKa
i AEeCTPYKLIEr camoi KicTKOBOi TKaHUHM (puc. 4).

Mo mipi nporpecyBaHHA npouecy 3anajibHi NPOABK
NOCUNIOBA/ZINCA 3 HALWAPYBaHHAM Ha HUX AECTPYKTUBHUX
NpoLeciB Ta OAHOYACHUM PO3BUTKOM KOMMNEHCATOPHUX
3MiH. 3MiHM AEeCTPYKTMBHOIO XapaKTepy MpOoABAAIMCA
noAanblUMM BigllapyBaHHAM NePUOAOHTaIbHOT 3B'A3KM,
nornnbGIeHHAM NepUaOHTaNIbHOI KULLIEHi, @ TaKOX BOr-
HULLLEBOI pe3opbuieto anbBeoNAPHOI KicTKK. B enitenii
cnoctepirannca 3MiHUM AUCTPodiUHOrO XapakTepy, AKi
NPOABAANCA MOr0 MOTOHLIEHHSAM 3i CTOPOHM POTOBOI
NMOPOXHWHU, 3MEHLLIEHHAM PO3MIPIB KNITUH Ta MIKHO30M
ix agep. KomneHcaTopHi MpofABWM XapakTepusyBanucA
PO3POCTAHHAM FPAHYNALIMHOI TKAHWUHW B ACHAX 3 BOI-
HMLLAMM aKaHTO3Yy eniTenito 3 Moro noToBLEHHsAM 6inn
3yba Ta 36inblIEeHHAM PO3MIpiB MOro COCOYKIB, WO 3a-
rNMMBAOITLCA Y MiANery CNOAYYHY TKAHUHY Yy pe3ynbTaTi
nponidepadii. OgHOYACHO cnocTepiranoca Po3pocTaHHA
CMoJIly4YHOT TKaHWHK (pUc. 5-6).

LLlof1o KPOBOHOCHMX CyAMH, TO NO Mipi 36inblueHHA
TPMBANOCTI MOAENbOBAHOI NATONOrii CTIHKK iX apTepin
NOTOBLLYBaNUCA, a NPOCBIT 3BY>KyBaBcA. [10TOBLLEHHA CTi-
HOK apTepili BifbyBanocs AK 3a paxyHOK HabpAKy, TaK i 3a
paxyHOK rinepTpodii cammx rnagKkom’a30BUX KNITUH, LLO
niaTBepAKyBanoca 36inbleHHAM iX po3mipis. Taki 3MiHK
y apTepiax CNPAMOBaHi Ha 3MEHLLEeHHA reMOANHaMIYHO-

PucyHoK 6 — lictonoriuHa 6yaoBa napogoHTa wypa yepes 21 aoby
mMmoaentoBaHHA NAapoOAOHTUTY. 3a6aaneHHﬂ reMaToKCUliHoM
i eo3nHoMm. 36.: x140. Mo3HauyeHHs: 1 — KiCTKa anbBeoNsApHOro
BiApPOCTKaA wWenenu, 2 — pe3opbLiia KOMNAKTHOI KiPKOBOI YaCTUHKU
aNbBeONAPHOI KiCTKM OcTeoKNacTamu, 3 — AecTpykuia ry6uacroi
YACTUHU aNbBEONAPHOI KiCTKU HA MicLi NONiMOPPHOKNITUHHUX
iH}inbTparTis, 4 — TKAaHMHa 3y6a, 5 — nepuAoHTanbHa 3B’A3Ka.
ro HaBaHTAXXEHHA Ha reMOMIKPOLIMPKYNATOPHE pPyC/o.
OpfHak, He 3BaXkatoum Ha ue, reMogMHaMIYHI NOpYLUEeHHA
NPUBOAMUAN [0 PO3BUTKY NEPUBACKYNAPHUX HABPSAKIB, AKi
CynpOBOAXKYBAINCA NOTOBLUEHHAM aABEHTULLT CyauH 3a
paxyHOK il po3BOIOKHEHHSA (pUc. 7).

IHoai 3ycTpivyanucsa apTepii 3 0cobamBo NOTOBLLE-
HUMW CTIHKaMWM, AKi HaragZyBanun apTepii «3aMUKaroyoro
TUMY», WO CBiAYUTL NPO iX aKTUBHE PYHKLIOHaNbHE Ha-
BaHTaXEHHA 3a Pi3HMX YMOB remoguHamiku (puc. 8).
[Nna Takux apTepiit XxapakTepHoto 6yna HasaBHICTb CyOiH-
TUMa/IbHO PO3TALLOBAaHMX MYYKIB [1aZKOI MYCKynaTypwm
NO30BXHbOrO CNPAMYBaHHA, TOBTO TaK 3BaHMX «NoAi-
NonoAibHMX NoAYyLWOK», AKi 34aTHI 0C06/MBO IHTEHCUMBHO
BMNAMBATK Ha WBKUAKICTb i 06’em KpoBonauHy (puc. 8).
Bigpi3HUTU My4YKM MO340BXKHLOI MTAZKOI MYCKynaTypu
MO*KHa 6yn10 No oKkpymil dopmi 3pisiB ix aaep, Tak K nNpu
LMPKYNAPHOMY pO3TallyBaHHI BOJIOKOH iX Agpa mMatoTb
BepeTeHonogibHy dopmy.

3acTocyBaHHA METOAIB KOPEeKLUjii 3 BMKOPUCTAHHAM
Me3eHXiMaIbHUX CTOBOYPOBUX KNITUH NOAMHU Mano no-
3UTMBHWI BNNB Ha Nepebir MmozeNboBaHOro NaToNoriy-
Horo npouecy. NocTynoBo peayKyBaanca Ti MOPQPOIOTiYHi
3MiHW, AKi Byn XxapakTepHUMKM AN1A NapogoHTUTY. TobTo,
Bi,HOB/IOBA/IOCA HOPMAJIbHE KPOBOMOCTAaYaHHA TKaHMH.
ApTepii 6ynn meHLW NOBHOKPOBHMMM, 3HUKYBABCA TOHYC
iX CTiIHOK. Y pe3ynbTaTi LbOoro NoCTynoBoO Cnaas Habpsk
TKaHMH, BOHM HabyBa/M BUXIAHUX PO3MipiB. 3MeHLLIYBa-
JIMCA | NOCTYNOBO 3HMKaAW MOAA NOAIMOPGHOKAITUHHOI
iHdinbTpayji. 3a paxyHoK octeobnacriB BigHOBAtOBaNa-
CA CTPYKTYypa KiCTKM a/IbBEOIAPHOTO BiAPOCTKA LUeNenu.
3MeHLYBaINCA PO3MiIPU MAPOAOHTANBLHOI KULLEHIi, a TO
BOHM i 30BCiM 3aKpuBanuca B pesy/bTaTi MOBHOI agresii
Cn30BOi 060/IOHKM fAiceH Ao 3yba, AKa nigHimanaca no
Moro nosepxHi goropu (puc. 9).

[o 21-oi gobu 6inbWw NOBHO BiAHOB/AOBaNACA MOp-
donoriyHa opraHisauia CTPYKTYPHUX KOMMOHEHTIB Napo-
[OHTY. 32 paxyHOK rinepnnasii cin3oBsa Hanos3ana Ha 3y6
HEepPIAKO MOBHICTIO peayKyrun NapoAoHTaNbHI KULEHi
(puc. 10).

BucHoBKMU.

1. Mpun eKkcnepMmeHTaNbHOMY BiATBOPEHHI rOCTPOro
NapoAOoHTUTY MALOTb MiCLLe AECTPYKTUBHI 3MiHW eniTenito
Ta CMOJIYYHOTKAHUHHOI CTPOMM, MOPYLUEHHA KPOBOM/IU-
HY, CNOCTEepIiraeTbcA 3anasbHa peakKLia B TKAHMHI ACEH.
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PucyHok 7 - lictonoriuHa 6yaoBa napogoHTa Lypa yepes 21 noby
MopAEeNoBaHHA NapoAoHTUTY. 3a6apBAeHHA reMaTOKCUIIHOM i
eo3uHom. 36.: x180. Mo3HayeHHs: 1 — apTepin 3 NOTOBLUEHOIO

CTiHKOIO i 3BY>KEHUM NPOCBITOM Ta PO3BO/IOKHEHOIO aABEHTULLEIO,

2 — NnepuBacKyNApHUIA HabpsAK.

PucyHok 9 - licronoriuHa 6yaoBa napogoHTa Wypa yepes 14 ai6
3aCTOCYBaHHA Me3eHXiMa/ibHUX CTOBBYPOBUX KAITUH Lypa Ha
TAi MOAEeNtoBaHHA NAapPOAOHTUTY. 3a6apBAEHHA reMaTOKCUIIHOM
i eo3uHOM. 36.: x 140. Mo3HaueHHA: 1 — eniTeniii i3 yacTkoBO
36epeeHUMU ABULLLAMU aKaHTO3Y, 2 — CNO/IyYHa TKaHUHa, 3 —
NepuoAoHTaNbHA 3B’A3Ka, 4 — TKaHMHa 3y6a.

2. 3acTOCYyBaHHA METOAIB KOPEKLLi 3 BUKOPUCTAHHAM
Me3eHXiMa/IbHUX CTOBOYPOBUX KAITUH NIOOUHWU Maso
NO3UTUBHWI BN/IMB Ha Nepebir MogenboBaHOro NaToo-
riYHOro npoLecy: NOCTyrnoBo peayKysanuca Ti mopdono-
TiYHi 3MiHW, AKI OyN XapaKTepHUMM ANS NAPOAOHTUTY,
BiZLHOB/1IOBA/10CA HOPMasibHE KPOBOMOCTAaYaHHA TKAHWUH,
NOCTYNOBO CMajaB HabpAK TKAaHWH, 3MEHLUYBANCA | No-
CTYNOBO 3HMKaAW Nona NoniMopdOKNITUHHOI iHdINbTpa-
Ljii. 3a paxyHOK ocTeobacTiB BiAHOB/OBaNACA CTPYKTypa
KICTKM anbBEONAPHOrO BigPOCTKA Wenenu. 3meHLwyBsanm-

PucyHok 8 —licronoriyHa 6yaoBa napoAoHTa wWypa yepes 21 aoby
MOZeNtoBaHHA NapoAOHTUTY. 3a6apBNEeHHA reMaTOKCUNIHOM i
eo3nHom. 36.: x140. Mo3HauyeHHs: 1 — apTepia 3 NOTOBLYEHOIO

CTiHKOO i 3BY)KEHMM MPOCBITOM Ta NO34,0BXKHIM Ny4yKOM
cy6iHTMMaNIbHO PO3TALLOBAHOI MAAKOT MyCKynaTypu.

PucyHok 10 - licTronoriuHa 6ygoBa napoaoHTa Wwypa Yepes
21 po6y 3acToCcyBaHHA Me3eHXiMaslbHUX CTOBOYPOBUX KAITUH
NOAMHU Ha TN MOAENIOBaHHA NapoAoHTUTY. 3abapBneHHs
remaTtokcuniHom i eosuHom. 36.: x140. Mo3HayeHHA: 1 — noBHicTIO
BifiHOB/IEHa CTPYKTYpa eniTenito cAn3oBoi 060/10HKU AiCEH, 2 —
NOMiPHO BMpaXKeHa CnonyYyHa TKaHUHA, 3 — 3BUYANHUI BUINAA
NepuoaoHTaNbHOI 3B’A3KM, 4 — TKaHUHa 3y6a.

CA PO3MipM NMapOAOHTANbHOI KULLEHI, @ y pA4i BUNaaKis
BOHW 30BCiM 3aKpMBanUCA B pe3y/bTaTi NOBHOI aaresii
€nm30Boi 060/I0HKKM AceH Ao 3yba, AKa nigHimanaca no
Moro nosepxHi foropu.

MepcnekTMBM NoganblMX AoOChigXeHb. Y noganb-
LWOMY MNAHYETbCA BMBYEHHS MOKa3HWUKIB cneundivyHol
Ta HecneundivyHOi Pe3nCTEHTHOCTI opraHiamy y TBapWH
3 rOCTPUM NapPOLOHTUTOM Ta 33 KOpEKLi cToBOYypoBMMHM
KNITUHAMW.
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3MIHN CTPYKTYPU KOMMNOHEHTIB NMAPOAOHTA NMPU MOAE/NNFOBAHHI FTOCTPOIO NMAPOAOHTUTY VY LLYPIB TA
MOro KOPEKLIIT CTOBBYPOBUMMW KNITUHAMM

Birynak I. T., Kniw, . M.

Pe3tome. MeToto Haworo AocniaxeHHsa 6yno Bu3Ha4YeHHA ocobamsocTer MOPHONOriYHMX 3MiH KOMMOHEHTIB Napo-
AOHTY NpW 3MOAENbOBAHOMY FOCTPOMY NEPIOAOHTUTI Ta MOro KOpeKLis cToBbYpoBMMU KaiTUHaMu. MNpoaHanizoBaHo
pe3ynbTaTH TiCTONONYHOrO AOCAIAMEHHA TKAHWUH NAPOAOHTY TBApUH 3 FTOCTPUM €KCNepUMEHTAIbHUM NAPOAOHTUTOM,
AKMIMA KOPUTYBaZIM 33 AOMNOMOro Me3eHXiMasbHUX CTOBOYPOBMX KNITUH NOAUHW. 3aNeXKHO Bif NiKyBaHHA TBapWH
noginunun Ha 4 rpynu: 1 rpyna — TBapuHmn 6e3 natonorii (iHTakTHi); 2-i1 — TBapUHM 3 3MOAENbOBAHUM FOCTPUM Mapo-
AOHTUTOM; 3-W — TBAPUHM 3 NAPOAOHTUTOM, KOPUTOBAaHUM Me3eHXiMaslbHUMU CTOBOBYPOBUMU KAiTUHaMK. MaTepian
ONA TICTONOTIYHOrO AOCNiAKEHHA oTpuMyBanum Ha 1-wy, 7-my, 14-Ty Ta 21-wy Aobu nicna BUBEAEHHA TBAPWUH 3 eKcne-
pumMmeHTy. MaTepiasiom ona MopdoNoriYHMX AOCAIAXKeHb BYyAM TKAHWH NapoAoHTa. 1A LMTONOrIYHOIO AOCNIAMKEHHSA
Ma3Ku BigduTKM papbysanm 3a PomaHoBCbKMM-TiM30t0. A0 GOTOAOKYMEHTAL,T 306paKeHHsn 3 FiCTO/IorYHMX Npenapa-
TiB BUBOAMAM HA MOHITOp KOoMN'toTepa 3a gonomoroto mikpockona Nicon eclipse C Ta umdposoi Bigeokamepwu (Digital
Camera SCMOS) 3a gonomoroto nporpamHoro 3abesnedyeHHa ToupWiev. 3a pe3ynbTaTamum AOCAIAMKEHHA BCTAHOB/IEHO,
LLLO MPU EKCNEPUMEHTA/ILHOMY MOZENIOBAHHI FOCTPOro NEPiOAOHTUTY BYIM NPUCYTHI AECTPYKTUBHI 3MiHM B eniTenii Ta
CTPOMI CMONYYHOI TKAHWHK, NOPYLUEHHA KPOBOTOKY, 3ananbHa peakKLia B TKaHUHI AceH. KopeKLuia me3eHxiManbHUMM
CTOBOYPOBUMM KAITUHAMM MO3UTUBHO BM/IMBAE Ha Nepebir 3moAeNboBaHOro NaTosoriyHoro npouecy. MopdonoriyHi
3MiHW, XapaKTepHi ANA MapoOAOHTUTY, NMOCTYNOBO 3MEHLUYBaaMcA, TO6TO BigHOBOBANOCA HOPMasibHE KPOBOMOCTa-
YaHHA TKaHWH, apTepii 6yAn MeHL NOBHOKPOBHMMM, TOHYC iX CTIHOK 3HMXKYBaBCA. BHACNifOK LpbOro HabpsAK TKaHWH
NnocTynoBo 3MeHLLYBaBcA, HabyBatoumn NoYaTKOBUX PO3MipiB. Mona nonimopdHo-agepHOI iHGINBTPaLii 3MeHLWwYyBanmca
i nocTynoBo 3HMKanM. OcTeob6aacTM CNPUAAN BiAHOBNEHHIO KiCTKOBOI CTPYKTYPW a/NibBEOJIAPHOTO BiAPOCTKA Wenenu.
Po3mip NnapofoHTaNbHOI KMLWEHI 3MEHLUMBCA, @ Ha OKPeMUX AiNAHKAX BiH MOBHICTIO 3aKPMUBCA B pe3ynbTaTi MOBHOIO
34ensieHHA CIM30B0T 060/IOHKM ACeH i3 3ybom, AKUI NigHIMaBCA MOro NoBepXHeo 40ropu.

Kntouosi cnoBa: roctpuii eKcnepumeHTanbHUM NepiofoHTUT, CTOBOYPOBI KNITUHM, pereHepalLis.

CHANGES IN THE STRUCTURE OF PERIODONTAL COMPONENTS IN THE MODELING OF ACUTE PERIODONTITIS IN
RATS AND ITS CORRECTION BY STEM CELLS

Biguliak H. T., Klishch I. M.

Abstract. The aim of our research was to study peculiar features of morphological changes in the components of the
periodontium in the modelled acute periodontitis and its correction by stem cells. The results of histological study of
periodontal tissues of the animals with acute experimental periodontitis, which was corrected using human mesenchy-
mal stem cells were analysed. Depending on the treatment, the animals were divided into 4 groups: the 1% group — the
animals without pathology (intact); the 2" — the animals with modelled acute periodontitis; the 3™ — the animals with
periodontitis corrected by human mesenchymal stem cells. The material for histological study was obtained on the 1%,
7', 14" and 21 days after taking the animals out of the experiment. Periodontal tissues of the animals were used as
the material for morphological studies. For photo documentation, the images of histological specimens were displayed
on a computer monitor using a Nicon Eclipse C microscope and a SCMOS Digital Camera by means of ToupWiev. In the
experimental modelling of acute periodontitis the destructive changes in the epithelium and connective tissue stroma,
impaired blood flow, inflammatory response in the gum tissue were present. According to the results of the research, it
was established that correction by human mesenchymal stem cells positive effect on a course of the modeled pathologi-
cal process. The morphological changes characteristic of periodontitis gradually reduced, i.e. the normal blood supply to
the tissues restored, the arteries were less full-blooded, the tone of their walls decreased. Consequently, the swelling
of the tissues gradually decreased becoming of original size. The polymorphonuclear infiltration fields decreased and
gradually disappeared. Osteoblasts promoted restoration of the bone structure of the jaw alveolar process. The size
of the periodontal pocket decreased, and in some areas it fully closed as a result of complete adhesion of the mucous
membrane of the gums to the tooth, which rose on its surface upwards.

Key words: acute experimental periodontitis, stem cells, regeneration.
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